A safety culture where incidents have been reported and feedback given is essential to detect and understand system failures. The aims of this study were to examine the culture of incident reporting and feedback (the incident culture) in a hospital setting, and the associations between the incident culture and other dimensions of the safety culture. 
Introduction
Patient safety incidents (later referred to as incidents) is a well-known challenge in health care, and is by the International Classification for Patient Safety, initiated by the World Health Organisation (2009), defined as an event or circumstance that could have resulted, or did result, in unnecessary harm to a patient ( [1] , p. 15). Reporting of incidents is one method for identifying errors, detecting system failures and improving the system [2] [3] . Despite this, underreporting of incidents has been suggested [4] . Previously reported barriers towards incident reporting have among others been fear of blame and legal consequences, an uncertainty of which incidents should be reported, consuming time and inadequate feedback [5] . To learn from failures, a culture of safety where the employees feel free to communicate about safety concerns without fear of blame is recommended [6] .
The European Society for Quality in Health Care (2006) defines the culture of safety as an integrated pattern of individual and organisational behaviour, based upon shared beliefs and values that continuously seeks to minimise patient harm, which may result from the processes of care delivery ( [7] , p. 4). In this study, the term "culture" describes the results from a survey of the safety culture. Several instruments have been developed to measure the safety culture in health care organisations [8] [9] . The instrument Hospital Survey on Patient Safety Culture (HSOPSC) [10] has been frequently used to measure the safety culture in hospital settings in Northern Europe [11] - [20] . The assessments of the safety culture can identify areas where improvements are needed [21] . Several other studies have shown a score that can be improved for the safety culture dimensions "Frequency of event reporting" [11] [13] [16] and "Feedback and communication about error" [11] - [13] . The culture dimension "Frequency of event reporting" considers the reporting of mistakes that do not harm the patient [10] . In this study, the two culture dimensions "Frequency of event reporting" and "Feedback and communication about error" were defined as the "incident culture". Previously, in other studies "Feedback and communication about error" and "Feedback about error and communication openness" have been relevant predictors for "Frequency of event reporting" [13] [19] . To improve the incident culture, a broader understanding of which dimensions of the safety culture that is most relevant for the incident culture is of interest to study.
The aims of this study were (i) to examine the incident culture in a hospital setting, and (ii) to investigate the association between the incident culture and other dimensions of the safety culture.
Methods

Study Design
A cross-sectional survey was carried out in 2008/2009 in units within a Norwegian Hospital Trust. The top management in The Hospital Trust initiated the survey of the safety culture to identify areas for improvements. Anonymous self-reporting surveys were used, where some units replied by an electronic version distributed by email, and other units filled in a paper version of the questionnaire.
Hospital Structure
The Hospital Trust consisted of six somatic hospitals (hospital 1, 2, 3, 4, 5 and 6) spread over a wide geographical area all with medical, surgical and emergency units and one or more other units. Sixteen out of 38 units participated, one to five units per hospital. In this study, units with identical specialities (internal medicine, surgery, etc.) across the hospitals were defined as a clinic (clinic a, b, c, d, e and f).
Inclusion and Exclusion Criteria
Registered nurses, auxiliary nurses and physicians were included in this study. Participants with incompletely filled in questionnaires according to the scoring procedure for the HSOPSC [10] , and/or had filled in less than two items in one of the dimensions that were used as the measure of the "incident culture" in this study, were excluded.
Variables
The Safety Culture
The safety culture was measured with the validated Norwegian version of the instrument HSOPSC [22] . The original HSOPSC was developed by the Agency for Healthcare Research and Quality (AHRQ) [10] . The HSOPSC consists of 42 items, and measures the health care personnel's perception of the dimensions of the safety culture, seven at the unit level, three at hospital level and two multiple items outcome measuring "Frequency of event reporting" and "Overall perceptions of safety". The items were scored on a five-point Likert scale where 1 = strongly disagree/never, 2 = disagree/rarely, 3 = neither/sometimes, 4 = agree/most of the time, and 5 = strongly agree/always [10] . After reversing negatively worded items, the mean score with SD for each dimension was calculated for each participant and all participants. The scores 4 to 5 were defined as satisfactory. For each participant, the proportion of positive response was calculated for each item and each dimension, and the mean proportion of positive response with SD was calculated for all participants. Percent positive response below 50% was defined as areas where improvements were needed, 51% -74% as moderate and 75% or higher as satisfactory [10] . In addition, the instrument includes two single items outcome "Patient safety grade" scored as 1 = excellent, 2 = very good, 3 = acceptable, 4 = poor and 5 = failing, and "Number of events reported" scored as 1 = no event reports, 2 = 1 to 2 event reports, 3 = 3 to 5 event reports, 4 = 6 to 10 event reports, 5 = 11 to 20 event reports, and 6 = ≥21 event reports [10] . Table 1 present the dimensions of the HSOPSC.
When less than half of the items in a dimension were missing, the mean value was calculated from the responded items.
The Incident Culture
The dependent variable "incident culture" is the mean score for the six items within the dimensions of the safety culture "Frequency of event reporting" (three items) and "Feedback and communication about error" (three items) measured with HSOPSC [10] . The items consider reporting of mistakes that did not harm the patients, and feedback and communication about errors and implemented changes based on event reports. The items included in the "incident culture" are given in Table 2 .
Participants' Characteristics
The characteristics of the participants were recorded as follows: gender, age (≤30, 31 -40, 41 -50, 51 -60, ≥61 years), profession (registered nurse, auxiliary nurse, physician), length of service in the unit (<1, 1 -5, 6 -10, 11 -15, 16 -20, ≥21 years), place of education (inside or outside Scandinavia) and place of work in the hospital trust.
Statistics
First, comparison and association between participant characteristics and the incident culture was analysed using Student t-test, one-way ANOVA and Pearson correlation. Then the association between each of the dimensions of HSOPSC and the incident culture was analysed using Pearson correlation. Further, we used multiple linear regression analyses with incident culture as the dependent variable. These analyses included as independent variables all characteristics of the participants as follows: participant age, place of education and length of service in the unit as covariates, gender, profession and clinic as categorical covariates (fixed factors), hospital as random factor, and the interaction between clinic and hospital. The regression analyses were first carried out including one of the dimensions of the safety culture at a time, and then including the four strongest predictors of the incident culture simultaneously. The outcome measures (HSOPSC) not included in the multiple linear regression were the "Overall perception of safety", "Patient safety grade" and "Number of events reported".
Results are presented as percent positive response, mean (SD), Pearson's correlation coefficient (r) and regressions coefficient B with 95% confidence interval (95% CI). Two-sided p < 0.05 were considered statistically significant. SPSS Statistics 18 was used for the analyses.
Ethics and Formal Requirements
The survey was approved by the Privacy Ombudsman for Research, representing The Norwegian Data Inspec- 
Results
Participants' Characteristics and the Safety Culture
Out of 1172 invited health care personnel, 631 were included in the analysis (response rate 54%). Figure 1 shows a flow chart of the participants. The median age was the group 41 to 50 years, 493 (81.2%) were female, and median length of service in the unit was the group six to ten years. Table 3 gives the participants' characteristics. The mean proportion positive responses for the safety dimensions of the HSOPSC varied from 22% (SD 33%) to 80% (SD 29%), and the mean scores from 2.81 (SD 0.78) to 4.04 (SD 0.54). Table 1 gives the scores of all dimensions of the safety culture.
The Incident Culture
The mean proportion positive response for the incident culture was 35% (SD 28%), and the mean score was 3.10 (SD 0.65). All of the items included in the dependent variable "incident culture" needed improvements, apart from one item that received a moderate score. The score for the two dimensions within the dependent variable are presented in Table 1 , and for each item within the dependent variable in Table 2 . Comparisons and correlations between the incident culture and the characteristics of the participants are presented in Table 3 .
Predictors for the Incident Culture
In the multiple linear regression analyses, "Communication openness" was the strongest predictor for incident culture, followed by "Manager expectations and actions promoting safety", "Organisational learning and continuous improvement", and "Teamwork across hospital units". The interaction between clinics and hospitals was statistically significantly (p < 0.001 to 0.001) associated with the incident culture (data not shown). Table 4 gives the results of the multiple linear regression analyses when the interaction between clinics and hospitals was included. Figure 2 shows the interaction by presenting the estimated marginal means of the incident culture at each unit after adjustment for the characteristics of the participants. The differences in the incident culture were larger between the units than between the clinics and hospitals.
Finally the four strongest predictors of the incident culture: "Communication openness", "Manager expectations and actions promoting safety", "Organisational learning and continuous improvement" and "Teamwork across hospital units" (according to unstandardized coefficients in multiple linear regression analyses) were included in a multiple linear regression analysis adjusted for the characteristics of the participants. The interaction between clinic and hospital, and all of the safety dimensions included were statistically significantly associated with the incident culture, while gender, age, profession, length of service in the unit, place of education, clinic and hospital were not. "Communication openness" showed the strongest association. The results are presented in Table 4 .
Discussion
In this study, the two safety dimensions included in the incident culture were detected as areas where improvements were needed, in accordance with other surveys of the safety culture in Norwegian hospital settings [11] [12] . All of the dimensions of the safety culture within unit level and hospital level included in the multiple linear regressions analyses were shown to be predictors for the incident culture, in particular, "Communication openness", "Manager expectations and actions promoting safety", "Organisational learning and continuous improvement" and "Teamwork across hospital units".
The Incident Culture
The low score for the incident culture was explained by the low score for the items included in the culture dimension "Frequency of event reporting". In particular, the item that considers reporting of mistakes with "no potential harm to the patient" received a score that was to be improved. The result means that reporting of near-misses can be improved, as shown in other studies carried out in Norwegian hospitals [11] [12]. The hospital trust implemented an electronic reporting system three years before this study was carried out. For this reason, established procedures regarding which incidents to be reported might not yet be fully implemented. The interaction between clinics and hospitals revealed an incident culture in the unit that was independent of the hospital and the clinic, and with variation between the units. The variation suggests different incident culture across the units within this hospital trust. This result supports the belief that safety improvements should be carried out at unit level [23] .
Predictors for the Incident Culture
In this study, the dimension "Communication openness" was shown to be the strongest predictor for a positive incident culture. The result suggests that safety cultures where healthcare personnel freely can share safety concerns with colleagues are of importance for a positive incident culture. Feedback about error and communication openness has previously shown to be a predictor for frequency of event reporting in a survey of the safety culture in a Swiss University Hospital [19] . In a survey among pharmacists in the US, communication openness was conductive to reporting medical error, they found no such significant association between feedback and communication about error and reporting medical errors [24] . However, other studies have shown that lack of feedback is perceived as a barrier for incident reporting among physicians and nurses [25] [26] . The overall score for communication openness was almost satisfactory but lower than shown in a Swedish survey of the safety culture in the hospital settings [14] . The positive result for this dimension can be explained by the health care personnel's length of service in the unit (median six to ten years). A stable group with collaboration for years may facilitate the sharing of experiences and knowledge about safety concerns with colleagues.
The dimension "Manager expectations and actions promoting safety" was the second strongest predictor for a satisfactory incident culture. A management that promotes actions to improve a culture of safety may facilitate an improved incident culture. Such actions can be facilitation of procedures for incident reporting, allocation of time and channels for feedback from incident reports. In accordance with other studies, the health care personnel reported an almost satisfactory score for management support for safety [12] [14] [17] . As described by Westrum (2004) , it is important that leaders emphasize behaviour where the right information is given to the right person in the right form and in the right time frame ([27] , p. 23).
"Organisational learning and continuous improvement" was shown to be the third strongest predictor for a satisfactory incident culture. The result suggests that a learning organisation with attention towards activities to improve the safety, and where mistakes lead to improvements are more likely to have a positive incident culture. As shown in other surveys, this dimension was scored moderately [12] [14]- [16] . However, a survey in Belgian hospitals, an acute hospital reported a satisfactory score for learning organisation [17] .
"Teamwork across hospital units" was the safety dimension at the hospital level that was shown to be the strongest predictor for the incident culture. The result means that cooperation between units to provide satisfactory care for the patients may contribute to a positive incident culture. Teamwork across hospital units received a score where improvements are recommended, as shown in previous studies [11] [12] [15] [16] . Knowing that errors occur when transferring patients between units [28] , a satisfactory teamwork across hospital units should be given priority.
A "Non-punitive response to error" has shown a positive association with the dimension "Number of events reported" in a previous study [29] , and has been highlighted as essential for incident reporting [30] . The dimension non-punitive response to error was in this study detected as a predictor for the incident culture, but not as the strongest one. However, this dimension received one of the most satisfactory scores for all of the dimensions. "Hospital management support for patient safety" received a score that was to be improved, and was less associated with the incident culture, probably because the top management's support for patient safety may be less visible for health care personnel at the units. As previously discussed by Turunen (2013) , reducing the gap between the healthcare personnel and the hospital management regarding patient safety is of importance [20] .
To improve the organisational learning from failure, Edmondson (2004) describe a leadership that initiate visions that motivates to positive changes, development of an environment where people openly can communicate and report safety concerns without fear of blame, and engagement of teams in learning processes [6] .
Strengths and Limitations
The questionnaire HSOPSC has been used internationally and is validated in several languages, including Norwegian. Although, surveys are commonly used and accepted as a method for evaluation of the safety culture, other methods, e.g. anthropological methods could have resulted in different conclusions.
The variable "incident culture", which was a combination of the dimensions "Frequency of event reporting" and "Feedback and communication about error", was made for use in this study. This variable has not been formally validated, but a formal validation of the questionnaire with all the dimensions has been thoroughly validated before [22] .
In all, the selection of the participants was judged as representative of the health care personnel in the hospital trust, but not necessarily so within all units, e.g. in units with a low response rate.
The high proportion of females in the study was representative of the health care personnel in the hospital trust, where most auxiliary nurses and registered nurses were female. The relative proportions of auxiliary nurses, physicians and registered nurses were also in large as seen in the hospital trust.
Only 16 out of 38 units in the hospital trust participated. In the participating units, the overall response rate was 54%, less than 65% that are recommended as a minimum to reduce the risk of bias [31] . The response rate varied significantly between the units.
Conclusion
In this study, the score for the incident culture was to be improved. For improvements, we found that a positive incident culture was associated with an open communication where health care personnel were confident with sharing experiences from incidents, a management that emphasized patient safety, a learning organisation where experiences and knowledge from incidents were utilized to improve practice and cooperation between hospital units to provide the best quality of care.
